The results of the glare rating for the synthetic spectra for specific stimulation of different photoreceptors are shown in figure 3. The highest glare ratings were found for the specific SWS-cone stimulation and the rods-stimulation. In contrast to this, the glare rating of the specific stimulation of the chromatic channel /L-M/ and the SWS-cone control show a significant difference to the SWS-cone and Rods-spectra (F(3, 108)=16,095, p<.001) The glare rating of the realistic spectra are presented in figure 4 . The LED-spectrum with a CCT of 6500 K shows a significant increase of the glare rating (F(4, 144)=14.101, p<.001). All other spectra are statistically equivalent. Nevertheless there seems to be a slightly (but not significant) increase with an increasing CCT.
INTRODUCTION
It has been known for a long time, that a glare sources spectral power distribution (SPD) influences discomfort glare. The importance of the short wavelength radiance-part in the SPD in this is often discussed. At present, the discussion receives particular attention due to the increasing usage of LEDs for street lighting. To this day, there is no physiological explanation for that psychological phenomenon. A few studies found a significant contribution of the short-wavelength-sensitive cones (SWS-cones) to glare perception. Other research tried to determine a spectral glare sensitivity, but the results are inconclusive. In order to address this research issue, a laboratory study was conducted. SWS-cones and rods were determined as potential candidates for the absorption of the short wavelength radiance and therefore possibly related to an intensified glare sensitivity for increased short wavelength radiance. Furthermore, an influence of the chromatic channel /L-M/, which is mentioned in other studies was examined. For this study, special synthetic spectra were generated and the results were validatet with realistic spectra.
CONCLUSIONS
The results of the presented study show that there is a strong influence of a glare sources spectrum on glare perception (about 1.5 scale points on a 9 point scale). No differences were found between the two synthetic spectra for SWS-cone and rod-stimulation. Thus, it appears that both receptor-types influence glare perception. For the interpretation of these results it seems to be important to look on the colorimetric characteristics of the resulting lighting condition. The rod-stimulating spectrum was a saturated green while the SWS-cone spectrum was a white light with a purple colour cast. It is possible, that saturated coloured light is more disturbing than white light, which could have influenced the glare perception as well. The glare ratings for settings with realistic light sources confirm this consideration. The weighting of these spectra with the SWS-cone sensitivity curve show a strong correlation with glare rating while the weighting with V'(λ)-curve show a substantially smaller correlation. Consequently, it seems that a SWS-cone-stimulation determines an increased glare rating for increased short wavelength radiance at same illuminances at the subject's eye. The moderate accordance for a rods-contribution could be explained by the overlap of the SWS-cone and rod-sensitivity-curve.
METHOD
The study was conducted at the light-laboratories of the Technical University of Berlin. Subjects were placed in front of a half integrating sphere with a diameter of 1,5 m to set the background luminance.
• Glare source: Size= 0,23°, 4° vertically shifted to the line of sight • L ad =0,05 cd/m 2 with a CCT of 3.400 K (mesopic condition) • Test character at the line of sight (Landolt's ring) to fixate the subject´s view--> glare source and the test character were switched on and switched off at the same time.
• Subjects task was to rate discomfort glare on the de Boer 9-point-scale (inverted from 1=just noticeable up to 9=unbearable ) to make the glare rating more intuitive
Presented Stimuli
Synthetic spectra SWS-cones or the rods were specifically stimulated (see blue and orange spectra in figure 1) . In order to refrain from showing monochromatic stimuli, regions of wavelengths beyond the bandwidth of the respective sensitivity curves should be stimulated similar for both spectra. As control spectra for these two specific stimuli, two other spectra were generated. 1st = control spectrum for the specific SWS-cone stimulation (yellow spectrum in figure 1) with same spectral power distribution, just without the SWS-cone stimulating part. 2nd = spectrum to stimulate the chromatic channel /L-M/ Realistic spectra Typical realistic light sources were generated. Efforts were made to ensure that spectra with a high and low part of short wavelength radiance (and thus with a different stimulation the SWS-cones and rods) were shown. Resulting, five different spectra were generated: HPS, ILB, LED 3000 K, LED 6500 K and FL 3700 K (figure 2).
Illuminance at the subject's eye was held constant with 1 lx for all stimuli.
In order to verify an influence of the SWS-cones or the rods on glare perception, the presented realistic spectra were further analysed. Each spectral power distribution was weighted with the sensitivity curve of either the SWS-cones or rods. This value was referred to the numerical integral of the V(λ) weighted of each SPD. As a result, the part of the SWS-cone and rods-stimulating radiance based on the V(λ)-part of each SPD was determined. These values were compared with the glare rating (figure 5 and 6). There is a strong correlation between the SWS-cone-stimulation (R 2 =0,80) and a medium correlation for the rods-stimulation and the glare rating (R 2 =0,64). 
